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Principal Tools/Methods

o UUse GIS-based watershed simulation
model (AVGWILF) to estimate nutrient
and sediment loads

® £Estimate possible pollution reductions
based on use of selected BMPs and
other pollution mitigation strategies

® Document ongoing pollution-reduction
activities in GI1S-based application to
support above analyses
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Watershed-Level Processes and Fluxes
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GWLF Model

Generalized Watershed Loading Functions
Thiz version uzes the Hammon ET equation.
Select the type of analyziz to be performed
" Streamflow gimulation only
" Streamflow and sediment vield only
(" Streamflow, sediment vield, and nutrient loads

f* Streamflow, sediment vield, nutrient loads, and zeptic spstems
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Edit Hutrient File

Exit GWLF | Annual Output

{C) PEMMSTATE




. Edit Tranzport File

Bural LU Area [ha] CH K LS C P
HAY/RAST 15783 |76  [026056 158398 |0.03  [0.45
CROFLAND 56309 |2 |025405 [313724 (021|045
CONIF_FOR 5734 |72 |ozz0@9 |2&17e7  [oonz |052
MIXED_FOR 12920 |73 |021817 517445 [0.002 [052
DECID_FOR  |149120 |72 |0.21547 |25.1549  [0.002 |06
UMPAYED_RD 285 a7 |ozzFea o717 fos 4
LUARRY 1258 29 [o18e74 JoLoz17 [oe [0
COAL_MINES 4445 77 [o: [om7s1 [oe o8
Urban LU  Area [ha] CH K L5 C P
LO_INT_DEY 2067 |93 |0.24435 Joegsss oz | 0.2
HI_INT_DEY 421 |93 |025044 |O388EE |02 |02
| | I I | |
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Month  Ket Day
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AP Joizss [1z
M&Y  [ozarr 14
JUN  Josaze [i5
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AUG  [Das:E  [12
SEP [Toses [12
OCT [orars [11
MOV [o7rrs [0
DEC [o7ama 3
JEN [osm 3
FEB  [o4e71 [10
MR [Daaz1 iz
IT Initial Snow [cm]
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in. Edit Hutrient File

Runoff Diz M mg/L Disz P mg/L

Hav/PAsT  [13

0.1

ROW_CROPS [13

0.1

PROB_ROW_[ [13

01

CONIF_FOR  [373

0,006

MIXED_FOR  [37g

|0.006

DECID_FOR  [373

0,006

QUARRY 0012

[0.0019

COAL_MIMES ||:|_|:|12

[0.0019

Manure |g_1

Wwaszholf M kog/ha‘d

0.2

F kg/hald

LO_INT_DEV  fno12

(0,001

HI_INT_DEY ||:|_-||:|-|

EE

Per capita tank effluent [g/d]

] P
[12 |25
) | -
jb;:PEWB nutrient.dat

Ad

M Uptake

Point zource and zeptic system nitrogen and phosphorus

Month PtSmcH PtSicP  Hom S5y Pond Sy Short Cire Discharge

&PR
M
JUM
JUL
ALG
SEP
ocT
MO
DEC
J&M
FEE
MaR

Kg Ko Sys Sys
[ 0 1225 [ 158 [
[ [ 1225 [ 158 [
[ |0 1225 [ 158 0
[ 0 1225 [ 158 0
[ [ 1225 [ 158 0
[ 0 1225 [ 158 [
[ [ 1225 [ 158 [
[ |0 1225 [ 158 0
[ 0 1225 [ 158 0
[ [ 1225 [ 158 0
[ 0 1225 [ 158 [
[ [ 1225 [ 158 [

Growing seaszon [g/d]

Sediment [mg/fkq]
P Uptake H

1.6

0.4

P

| 2000

1 oad Nutrnient File:

437

Save Changesz |

Groundwater [mg/l]

P

|0.236677

Cloze
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iw. Average Hydrology by Month

GWLF Transport Summary for Rayl
Period of analysis: 23 years. 1976 to 1998

APR
PA
JUM
JUL
alG
sEF
ocT
MO
DEC
JAN
FEB
MAR

Total

Month Precip Evapotranz Gr. Wat. Flow RBunoff Streamflow
766|059 7.3 05 7.8
10,36 |2.56 7.2 0.2 7.5
927 |6m 5.6 0.3 5.2
9939 [9.74 2.2 0.3 |25
5.2 |5.06 0.5 0.2 [0
a7 |5.46 07 [ [1.2
273|275 EX I |25
906 |15 4.8 0.9 5.8
677 |ns9 5.9 [ [
[ [ |4 1.1 5.1
544  |0.33 4.4 I 5.3
221|093 5.2 1.1 7.9
97,97 |38.77 51.9 75 59,4

GoBack | Loads by Month || "Elose




iw. Average Loads by Month

GWLF Nutrient Summary for Ray1

Period of analysis:

Month
APR

iy
JUM
JUL
ALG
SEP
ocT
NOW
DEC
JéM
FEE
MAR
Total

23 years, 1976 to 1998

S I=] E3

Erozsion Sediment Diz. Mitr. Tot. Hitr. Diz. Phos. Tot. Phos
483338  |65531 |234033.4 |237567.2 |2225.3 |2857.5
2315096  [10186.4 232754 |234729.5 [2211.2 | 2546
|2229531  [9809.9 [178750.6 [180659.2 118473 21738
2332925  [10269.3 | 70045 |79651.5 [1117.1 2892 1
|2024369  [B907.2 |16402.4 |26389.6 |754.5 |2603.8
[100RE9.7  [4430.3 625952 |78276.7 [1775.1 |469F.4
[1053147  [4R338 [159154.9 1853767 |2062.6 79619
1007732 4434 | 224969 |254778.7 34069 39654
| 366629 [1612.2 1189214.1 1196717 [1925.4 |3294.9
[12818.7 |564 1307882 162028 4 [1531.6 |7360.3
|26275.3 [115F.1 [140764.1 |165622 5 1596 5227
46575 |2049.3 |217613.8 | 255396, 1 [2116.4 [9163.5
[1468336.4 | |G4E06.8 18570846 | 20571932 | |23575.5 607427

Go Back | Loadz by Source ‘ Cloze |




Hh?erage Loads by Source

Period of analysis:

Source
Heyw' /BAST

CROPLAND
COMIF_FOR
MIXED_FOR
DECID_FOR
UMFAWVED_RD
QUARRY
COAL_MIMES
TRANSITION
LO_INT_DEY
HI_INT_DEY

Stream Bank
Groundwater
Point Sources
Septic Syst.

Totals

5[] B3
GWLF Total Loads for Run99
7 years. from Apr 1989 to Mar 1996
A 000 Kg
Area Runoff Erozion Sediment Dis. Mitr. Tot. Mitr. Diz. Phos. Tot. Phos.
(520 {784 {1672 41 {1154 [10621.53 {10967 72 |1377 37 {1448 57
| 16654 {1415 |5405961 378531 |E0E42 26 {71998 2 |7736.03 {10071.56
{729 662 {1162 [ 92 91 |95 32 {293 {243
{4204 662 9417 6.5 {520 54 [FEIE {1669 {207
|15158 662 {564.04 {2892 {19057 {2022 46 6018 EIRE
|7 {21.64 {44 84 {209 {44 24 {5362 |08 {497
{102 {2619 |561.7 {2876 {221 {119,482 051 |24 42
|61 {21.64 {24123 [16.65 |18 {51.52 025 {1052
|59 {21.64 {21844 {1507 {27271 {41892 |25.77 |35.07
EEE {1542 {20701 {211.84 0o [10424.08 0o [1309.87
{2172 {228 {49303 |24.02 0o |5674 65 00 62927
| | | | | | | |
| | | | | | | |
|24808679  [24808679  [12190.22 {12190.22
{22072 8 |22a0728 {13096 56 {13096 56
|55502.15 |55502.15 {207 58 {207 58
53044 {11.9 61831 2 [53161.0 [E00876 53 | [70237861 | |3481715 54400 92
Go Back | Print | Export to Jpeg | Cloze |
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Data Visualization Options

Observed vs. Predicted Nitrogen Loads (in kg)
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LElX]

PRedICT

Pollution Reduction Impact Comparison Tool

Yercsion 1.0.97. 2006 Edition

Select Analysiz Method
f¢ Mean Annual Load Analysis

T Flow-Based Load Analysis

Select Language
i* Englizh

i~ Espafiol

Create Scenario ‘ Yiew Output

Exit PRedICT ‘
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"% RedICT - may23run1

Mean Annual Load Data Editor

File: may23run1-2 Date: Feb. 2006
LPLAMD Total Sediment  Total Nitrogen Total Phosphorus
EROSIONRUMNOFF {Ibs) {Ibs) {Ibs)

Fow Crops |1 5,043,463 |1 04,086 |1 4,860

Hay/Fasture iFED,EIE? IEELE24 IE,MEI

High Density Urban |15,43I3 i?‘EB IE?

Low Density Urban IEEEL?EEI |5,1 53 iEE?

Unpawved Road |122,??? |4EIEI i?E

Other |1 6.558,561 154,525 |1 0132
STREAMBAMNE EROSION IEELEEIE,BH |4,33E| |1 905
GROUNDWATER/SUBSURFACE W W
FOINT SOURCE DISCHARGES W W
SEFTIC SYSTEMS |353 |1 o
TOTAL i1 1938 TE5 i1 .3858.085 iEE,EH 8
BASIN AREA (Acres) IEI2,4EI2

Back | Nex | Exit




aEE|

Rural Land BMF Scenario Editor

File: may23run1-2 Date: Feb. 2006

Acres BMP1 BMF?2 BMF3 BMP4 BMPS BMPBH BMP7 BMPS
Row Crops [27.228 %hastng o Mo Zdp =M Sdo =do = =i
%Futwre [0 i S fio =it o Sz = 0
Hay/Pasture  [16.067 % Existing 0 =M =do =do o =
%% Future

[z =le =il =4 [FR= =1

Agricultural Land on Slope > 3% 14443 Acres
Streams in Agricultural Areas [a0.4 Miles
Tatal Stream Length [z005  Miles
Unpawved Road Langth 16.2 iles

Existing kiles  Future Miles

Szl s e e ke bR et 1D'D _“_—-:»—\{j‘ 12 H_—-:»—\{j‘ Mate: Stream length (miles ar K is equal o half of
the total stream bank length with zpecified BMP.
Stream Miles with Fencing {0.0 i [1s ~
. ; e < - Mote: St bank. stabilizati b lied to all
Stream Miles with Bank Stahbilization [0 ~ oo ~ |—StrDE:m$ {ﬁimwa?grsﬁei SRR
' ) = = Maote: Unpaved roads with E and 5 controlz can be
Unpawved Road Miles with E and 5 Controls 1':'-':' :'jﬁ 1':'-':' :jﬁ | applied to all unpaved roads in a watershed.

Back | Next | Exit |




4 File: ScnTestA-1 Date; Feb, 2005

Urban Land BMP Scenario Editor

-Hi Density Urban

Constructed Wetlands

o =
o =
% Drainage Area Used IE.D

Irmpervious Acres Drained IEI.D

ChY Acres Reguired |I:|.D

¥a Existing

% Future

Acres

T

Bioretention Areas

% Existing o =
% Future [i27 =4

% Drainage Area Used |E.IZI

Imperdous Acres Drained |2.4

BA Acres Required IIZI.S

% Impervious Surface [50.0

Detention Basin

o =i
o =i
% Drainage Area Used [30

Impendous Acres Drained !EI.IZI
DE Acres Reguired iD.IZI

2% Existing

% Future

-Low Density Urban

Constructed Wetlands

o =i
o =i
% Drainage Area Used |3.D

Impervious Acres Drained IIZI.D

ChY Acres Reguired |I:|.D

Y Existing

% Future

Acres

[52m
Bioretention Areas
% Drainage Area Used IE;»E_'

Impervious Acres Drained II:I.IZI

CW Acres Reguired IIZI.IZI

% Existing

% Future

%% Impervious Surface |25.IZI

Detention Basin
o =
o =l

% Dirainage Area LUsed I2.IZI
Impervous Acres Drained !I:I.IZI
OB Acres Reguired il:l.l]

Y Existing

% Future

-Stream Protection

Stream miles in high density urban
areas

Stream miles in low density urban
areas

—

High density urbian Streambank Stabilization

—

Low density urban Streambank Stahilization

Stream miles in high density urban areas wibuffers

Stream miles in low densily urban areas w/buffers

Future

ST
—r

Existing

o =i
o =i

Back MNext Exit




may23runi

o RedICT -

Septic System and Point Source Discharge Scenario Editor
Normal Short - circuiting
Systems Systems
Mumber of Persons on Septic Systems  Existing |2,1E4 |54
Future |2,1 64 |54
septic Systems Conwverted by Secondary ||;| :j_ii Tertiary ||;| :j_ii
Treatment Type (%)
Mumber of Persons on Fublic Sewers  Existing |23,151 Future ||;|
Primary Secondary Tertiary
Distribution of Pollutant Discharges by Existing il:l :M |1|:||:| :ﬂ il:l :M
Treatment Type (%)
Future ID =t |1DEI = IIZI =4
Primary to Primary to Secondary
Secondary Tertiary to Tertiary
Distribution of Treatment Upgrades (32 IEI :M iIII :ﬂ iEI :M
Back | Next |  Exit |




" RedICT - ScnTesta

Rural BMP Load Reduction Efficiency Editor

BMP Type
BhF 1

BhF 2

BhPF 3

BhF 4

BhPF &

BhF B

BMF 7

BEhiF 8

“egetated Buffer Strips

Streambank Fencing

Streambank Stahilization

Unpawed Foad (lbsift)

Nitrogen

[ozs = oz =
fosn = [nas
[0z = 040
[oes = [oa0 i
o = Jome <
forn = [nzs
o = Joas o
[oas = Joaz =
[oes = o5z o
Jose = Jozs =i
Joss = [Joss =i
fomz = [no0ss =

Phosphorus Sediment

Urban BMP Load Reduction Efficiency Editor

BMP Type
Constructed Wetlands

Bioretention Areas

Detention Basins

Back

Nitrogen Phosphorus
foss = [os1 i
o6 = oot
foar = fost =

Next | Exit

Sediment




j RedICT - may23runt

Wastewater Discharge BMP Reduction Efficiency Editor

Mitrogen FPhosphorus
Comversion of zeptic 3ystem to zecondary Treatment Flant ||:|_14 = |III.1III =

Conversion of Septic Swstem to Tediary Treatment Flant ID_EE :ﬂ |III.EIII :i_*_rj
Conversion of Frimary Treatment to zecondary Treatment ||:|_14 :ﬂ |III.1III :i_:rj
Conwversion of Frimary Treatmentta Tertiary Treatment ID_EE :iﬁ |III.EIII :ﬂ

Conmversion of secondary Treatment to Tediany Treatment ||:|_42 :ﬂ |III.5III :ﬂ

Back Next |  Ext |




"% RedICT - ScnTesth

BMP Cost Editor

Conservation Tillage (per acre)

Cropland Protection (per acre)

Grazing Land Management (per acre)
oitip Cropping/Contour Farming (per acre)
otreambank Fencing (per mile)

otreambank Stakbilization (per foot)

Constructed Wetlands

$'I'I 3.,400.00

Back

Rural BMPs

$faooo
$[z00
$[3|000
$finon
$[iso0000
$[z500

Urban BMFPs™

Bioretention Areas

EIEE

$IB,EIEIEI. oo

*lcosts are perimpervious acre drained)

Septic System and Point Source Upgrades

Spring Ereek Project

| Hun

| Exit

Yegetated Bufter Strip (per mile)
Terraces and Diversions (per acre)
Muttient Management (per acre)
Unpawved Road (per foot)

Ao to Forest (per acre)

Agto Wetland (per acre)

Detention Basin

Conversion of Septic Systems to Centralized Sewage Treatment (per home)
Conversion from Frimary to Secondary Sewage Treatment (per capita)
Conversion from Secondary to Terdiany Sewage Treatment (per capita)

Conversion from Frimary to Teriary Sewage Treatment (per capita)

S0
N ERRI
£ PRedICT

i,

w ocnlata

$[150000
$fsonon
AT
$55s
$[500000

[foo0o0

$I'I 0.700.00

$f1s00000
§[zm0o0
$[zo000
$[1s000




| (x|

Estimated Load Reductions
Existing ({lbs) Future (Ibs)
UPLAND EROSION / RUNOFE Total Sed Total N Total P Total Sed Total N Total P
Fow Crops [15.043463  |104.085 14,860 {5,045 545 30,528 {9,093
Hay/Pasture {730,957 |20624 |2.449 {625 699 {16,138 {2,069
High Density Urban {15,435 {738 a7 {14,033 {751 |23
Law Density Urban {289,730 |5.153 |6a7 {278,952 {5,071 |E73
Unpaved Roads [122.777 {439 |73 [122.777 {439 |78
Cther 16,555,561 54,526 j10.192 16,558,561 54,525 j10,192
STREAMBANE EROSION {36,606,871 4,330 1,905 81,452 790 4,140 |1.789
GROUNDWATER / SUBSURFACE ] {8,907 {739,681 {2,907
FOINT SOURCE DISCHARGES {386,226 25,752 |386.225 | 25,752
SERTIC S S TEMS 353 {101 {353 {101
TOTALS [119.373795  |1.388.085 65,018 103975587  [1.307.413 {58,337
FERCENT REDUCTIONS [123 5.8 {103
TOTAL SCENARID COST $3.255,943.33
Fural BMF Cost ]15.8 % W Upgrade Cost 00 x
Ltban BMMF Cost B0s % Stream Protection Cost lz_a 4
Unpaved Road Frotection Cost oo oz
Perform Optimization | Generate Report | Exit |







@1 A¥NPSTool, Yersion 1.1.0. Project File: berksZ.apr : 5] x|

i ' _
g ook 15i=—— JRIAR ¢

Eil=  Edit Miew Theme Graphice AMHPSTool ‘Window Help

@3] E])

DD

Tl-] @ .

=l P2 [

#1 NPS Project Tracker Tool ¥iew: Quad = FLEETWOOD; Latitude = 40 27" 35™; Longitude = 75 49' 51"

ﬂ Chapter 102 & 105 Perrniis_“_l
r Mo Information Set

r Chapter 102
Chapter 105
r E&S Complaints

r E&5 Wiolations

7 caFos

ﬂ Agricultural Activities
@ Mo Agricultural Activit @
. MRCS Conservation |
@ Conservation Plans
@ MRCS Grazing Projec 6
. Mutrient M anage meni

ﬂ hlark ers
+

ﬂ Riparian Buffers
ﬂ Streams .

| Unpaved Roads

Major R oads

<

o

oads

-2

Municipalitias

[i5 S  EHER
&

(]
=
w
o
W

BN

LL
L



# A¥NPSTool, Yersion 1.1.0. Project File: berksZ2.apr = IE’ IE]
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#! A¥YNPSTool, Yersion 1.1.0. Project File: berks2.apr
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2 MPS Project Tracker Tool Yiew: Quad = SWATARA HILL; Latitude = 40 36 17"; Longitude = 76 18" 16"

v
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ﬂ Agricultural BMPs

#] Urban BMP=

Stormu ater

é
é
é

Mane
M &

Existing

Chapter 102 & 105 Perm

r

AFOs

A

Agricultural Activities

| b\

Animal Feeding Operations {AFO0s)

Site 1D [ Coo0o
[ate Compiled: [10/29/2004
HUC Ma: [ 2050305

animal Feeding Operations
(Permitted— 1
& ez O Mo

Time Series: [1029

Latitude: [ 40 24" 25"

Longitude: |75 17 15"

State water Flan Mo: [07D County: |S|:h|_,|_|r||ki||

(Size of Operatiorn
7 Small (307 - 1000 AEUs] |

* Large [> 1000 AELs]

Acrez Covered: 1

Affected Stream: ]LDWEH LITTLE SWATARA CREEK
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Linkage with AVGWLF and PRedICT

® Pass data from AVNPSTool to
AVGWLF watershed model for more
accurate calculation of nutrient and
sediment loads.

® Pass data to PRed/ICT for more
accurate representation of BMPs and
other in-place pollution mitigation
activities.
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FEHLF

Output File Mame

GWLF Model

Generalized Watershed Loading Functions
Yersion 5.0.143, 2006 Edition
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“Re-Tooling” of AVNPSTool

Objectives

® Create Web-enabled version of AVNPSTool
to support development of statewide
database on BMPs and other NPS pollution
mitigation activities.

® Provide authorized users (e.g., state
agency and conservation district
personnel) ability to add to and edit
database.

® Allow other users ability to summarize and
extract information on a watershed basis.
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Locations Where AVGWLF Has Been
Used or is Being Tested

® Pennsylvania (entire state)

® Bulgaria (Yantra Basin)

® Mlexico (several basins)

® North Carolina (Pasquotank River)
® VVirginia (by VA Tech)

® Ontario (CANWET)

® Sweden (Ronne A basin)

® New England and New York
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